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Abstract.—We report four new species of geckos of the genus Cnemaspis Strauch, 1887 from the northern 
Western Ghats, India. Cnemaspis limayei sp. nov. is diagnosable by the following combination of characters: 
dorsal scales heterogeneous; spine-like tubercles absent on flank; pre-anal scales larger than ventral; 26-27 
scale rows across the belly, between lowest rows of dorsal scales; supralabial | narrowly contacting nasal; 
mental posteriorly pointed; two pairs of postmentals; males with 4—5 femoral pores on each side. C. ajijae 
sp. nov. is diagnosable by: dorsal scales heterogeneous; granular keeled scales intermixed with large keeled 
depressed scales; conical and spine-like tubercles absent on flank; 29-30 scale rows across the belly; three 
pairs of postmentals; males with 3-4 femoral pores on each side. C. amboliensis sp. nov. is diagnosable by: 
dorsal scales heterogeneous; granular, keeled small scales intermixed with some large keeled scales; conical 
and spine-like tubercles on flank; scales on snout feebly keeled; dorsal scales on forelimb and hindlimb 
tricarinate; males with 3-4 pre-anal pores and 3-4 femoral pores on each side of the thigh. C. mahabali sp. 
nov. is diagnosable by: dorsal scales on body heterogeneous; conical and spine-like tubercles absent on 
flank; 26-27 scale rows across the belly; scales on ventral part of neck feebly carinate; dorsal scales on 
forelimb and hindlimb are strongly keeled; three femoral pores on each side. These four new species are 
distinguished by morphological comparison, morphometric, and genetic analysis, leading to a re-appraisal of 
the genus Cnemaspis in India. The description of these new species from the Western Ghats suggests that our 
understanding of species richness within this genus is still incomplete. Understanding the diversity of species 
in Cnemaspis will help in determining the conservation status of these threatened taxa. 
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Introduction 


The genus Cnemaspis Strauch, 1887, is one of the most 
species-rich genera of the family Gekkonidae and is 
distributed from Africa to Southeast Asia. Despite their 
superficial morphological similarity, molecular phylog- 
eny has shown that the genus Cnemaspis is not a mono- 
phyletic group (Gamble et al. 2012; Pyron et al. 2013). 
Because the type species C. boulengerii Strauch, 1887 is 
from Southeast Asia (Strauch 1887), South Asian and Af- 
rican members of the genus will probably require differ- 
ent generic names in future revisions. While a full-scale 
revision of the genus remains out of reach due to a lack 
of sampling, ongoing fieldwork in areas of high gecko di- 
versity continues to yield apparently new species, which 


must therefore be described under the name Cnemaspis. 
In addition to molecular phylogenetics, these descrip- 
tions are facilitated by a rich literature on morphological 
variation in the group. 

The genus is characterized by slender digits, clawed, 
rarely dilated; two distal phalanges compressed, forming 
an angle with the basal portion of the digits, the lower 
surface with rows of plates; body more or less depressed, 
granular, or tubercular above; tail more or less cylin- 
drical; pupils round; eyelid distinct all around the eye; 
males with or without pre-anal or femoral pores; a well- 
developed hypo-ischium, post-anal bones and sacs, and 
a reduced hyoid apparatus, with only one pair of basi- 
branchials; presence of three or four sternal ribs; inter- 
clavicles well developed and cruciform (in the Oriental 
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species) or much reduced and with only very small trans- 
verse arms (in the African species); adhesive toe pads 
absent (in the Oriental species) or present (in the Afri- 
can species); leaf toes and paraphalanges absent (Smith 
1933, 1935; Gamble et al. 2012). 

The genus currently includes 135 recognized species 
(Uetz and Hošek 2017), 29 of which are known from 
India. However, the true diversity of the group is likely 
much higher throughout its range, and in India in particu- 
lar. During our fieldwork in India, we identified several 
populations that varied from the 29 known species with 
respect to several of the characters described above. Sub- 
sequent molecular phylogenetic analyses revealed them 
to be distinct species, and also clarified species limits in 
related taxa. In this study we describe four new species of 
Cnemaspis from northern Western Ghats of Maharashtra 
State, India. We show that the proposed species are mor- 
phologically distinct from their Indian congeners. Fur- 
ther, we also provide a molecular phlyogenetic analysis 
of Cnemaspis species from India based on mitochondrial 
168 rRNA sequences. 


Materials and Methods 


Specimen collection and museum details: Specimens of 
the four new species were collected by hand from differ- 
ent localities in Maharashtra State, India from February 
2015 to December 2016. See Appendix and data sources 
for the details of specimens of the known species col- 
lected from parts of the Western Ghats for genetic analy- 
sis. The specimens were photographed in life, then eutha- 
nized (George 1973), fixed in formalin, and preserved in 
70% ethyl alcohol. For the genetic analysis, a few of each 
species were preserved in absolute alcohol. All speci- 
mens used in this work were collected by Amit Sayyed 
and Abhiiit Nale. The materials referred to are deposited 
in the collection of the Bombay Natural History Society 
(BNHS), Mumbai, and in the collection of Zoological 
Survey of India (ZSI) Akurdi, Pune, Maharashtra, India. 
During the study period we have collected 43 addi- 
tional specimens for examination from several localities 
in Goa, Karnataka, and Maharashtra which are morpho- 
logically similar to C. goaensis; out of these, 12 speci- 
mens were used for the molecular work, including topo- 
types of C. indraneildasii, BNHS 2460 and BNHS 2461, 
collected from Gund, Uttara Kannada, Karnataka, and 
specimen no. BNHS 2462 and BNHS 2463, collected 
from Dandeli, Karnataka. Specimen no. CnKh 33, ChKh 
34, CnKo 48, and CnKo 49, were collected from the hu- 
man habitation at Kolhapur, district Maharashtra. Speci- 
men no. CnInAr 1 and CnInAr 2 were collected from 
Agumbe road. Specimen no. CnInA 1 and CnInA 2 were 
collected near Agumbe, Shimoga district, Karnataka. We 
have examined 18 males and 13 females including BNHS 
2460 and BNHS 2461, collected near the type locality 
of C. indraneildasii. Other than C. indraneildasii we en- 
countered only C. heteropholis in the ranges of Gund and 
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Agumbe, Karnataka. We also examined live specimens 
(not collected) of C. goaensis at Danoli, Sawantwadi 
Sindhudurg district, Maharashtra. 


Morphological study: The following measurements 
were taken with a Yamayo digimatic caliper (to the near- 
est 0.1 mm): snout vent length (SVL; from tip of snout 
to vent), trunk length (TRL; distance from axilla to groin 
measured from posterior edge of forelimb insertion to 
anterior edge of hind limb insertion), trunk width (TW, 
maximum width of body), tail length (TL; from vent to 
tip of tail), tail width (TW; measured at widest point of 
tail), head length (HL; distance between retroarticular 
process of jaw and snout-tip), head width (HW; maxi- 
mum width of head), head depth (HD; maximum depth of 
head, from occiput to underside of jaws), forearm length 
(FL; from base of palm to elbow), tibia length (TBL; 
knee to tarsal), eye to nares distance (E-N; distance be- 
tween anterior most point of eye and nostril), eye snout 
to distance (E-S; distance between anterior most point of 
eye and tip of snout), eye to ear distance (E-E; distance 
from anterior edge of ear opening to posterior corner of 
eye), ear length (EL; maximum distance end to end of ear 
opening), distance between nares (IN; right to left nare), 
orbital diameter (OD; greatest diameter of orbit), and in- 
ter orbital snout distance (IO; narrowest distance greatest 
diameter between orbits on frontal bone). Meristic data 
recorded for all specimens were: the number of supral- 
abial scales (SupraL), infralabial scales (InfraL), femoral 
pores (FPores), pre-anal pores (PaPores), and lamellae 
under digits of manus (MLam) and pes (PLam) for both 
left (L) and right (R) sides (lamellae counts taken from 
the scale just behind claw to first interphalangial joint ex- 
cluding large scansors), as well as scales across the belly 
between the lowest rows of dorsal scales (MVS), spine 
like tubercles (Sptub), and lamellae under IVth digit of 
pes (Lamp IVth). Scale counts and external observations 
of morphology were made using a Leica stereo micro- 
scope. For the geographical coordinates, altitude, and for 
temperature readings, we used a Kestrel 4500 receiver. 


Genetic analysis: Muscle tissue was collected from 33 
fresh specimens. DNA extraction, PCR amplification, 
and sequencing protocols follow Sayyed et al. (2016). 
Sequences were edited in Geneious (Biomatters Ltd.) and 
analyzed with the BLAST tool (Altschul et al. 1990) for 
similar sequences in the NCBI (www.ncbi.gov) database. 
These sequences have been deposited in GenBank (ac- 
cession numbers provided in Table 7). Sequences were 
included in the genetic data from Sayyed et al. (2016). 
We included Eublepharis (Family Eublepharidae), Hemi- 
dactylus, and SE Asian Cnemaspis as outgroups. 

Gene sequences were aligned using MUSCLE (Edgar 
2004) under the default settings. The best-fit nucleotide 
substitution model was selected from 56 models avail- 
able in PhyML (Guindon et al. 2010) using TOPAL1 v2 
(Milne et al. 2008) based on minimum Bayesian Infor- 
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Cnemaspis kottiyoorensis ASPC148 
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Hemidactylus mercatorius AY517583 
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Cnemaspis limi HQ896026 
Eublepharis macularius AB028762 
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Fig. 1. Maximum likelihood tree of mitochondrial 16S rRNA gene. Eublepharis macularius is used as an out-group. Values along 
the node are percent bootstraps for 1,000 bootstrap iterations. 


mation Criterion (BIC) value (Schwarz 1978; Nei and 
Kumar 2000). The best model was used to perform maxi- 
mum likelihood (ML) analysis using PhyML (Guindon 
et al. 2010). Reliability of the phylogenetic tree was es- 
timated using bootstrap values run for 1,000 iterations. 
Phylogenetic tree was edited in FigTree v1.4.2 (Rambaut 
2009). The ML tree is provided with bootstrap values 
converted to percentages. We also calculated K2P-cor- 
rected pairwise distances between sequences in MEGA 7 
(Kumar et al. 2016). 
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Results 


In addition to the four apparently new species, topotypic 
C. goaensis and C. indraneildasii formed a monophyletic 
group (Fig. 1) with minimal genetic distances (Table 5). It 
is therefore likely that C. indraneildasii is a synonym of 
C. goaensis. However, pending further investigation, the 
taxonomic status of C. indraneildasii will be discussed 
elsewhere. According to our study, C. goaensis is widely 
distributed in the ranges of southern Maharashtra, Goa, 
and Karnataka, India. See Fig. 28 for the distribution. 
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Fig. 2. Map showing the type localities of four new species: Cnemaspis limayei sp. nov. indicated by yellow circle, Cnemaspis ajijae 
sp. nov. indicated by blue circle, Cnemaspis amboliensis sp. nov. indicated by pink circle, Cnemaspis mahabali sp. nov. indicated 
by red circle, locations in the northern Western Ghats, Maharashtra, India. 


All four new species collected from parts of the north- 
ern Western Ghats Maharashtra, India (Fig. 2) form 
monophyletic groups distinct from the other known spe- 
cies of Western Ghats Cnemaspis for which we could 
obtain genetic data from topotypic material (Fig. 1). 
Pair-wise genetic distances are provided (Table 5). Ge- 
netic distance between Cnemaspis of the Western Ghats 
ranged from 2.7 to 21.096. Since 16S rRNA has not been 
used in Cnemaspis for species delimitation, there is no 
comparative account of genetic divergence for delineat- 
ing species based on this marker. However, for other taxa 
like frogs of the genus Indirana, Dahanukar et al. (2016) 
showed a genetic gap between 1.9-2.4% genetic diver- 
gence in 16S rRNA indicating that distance more than 
2.4% were reliable for species delimitation. Based on the 
genetic and morphological divergence of the four popu- 
lations, we diagnose them as follows. 


Systematics 


Cnemaspis limayei sp. nov. (Figs. 3—6) 
urn:lsid:zoobank.org:act: BBDSA08D-AEB2-4153-976B-A CCA9B3880C3 


Holotype: BNHS 2454 (adult male); collected at night 
on 12 February, 2015 on a tree branch near a dry stream 
at Marutiwadi (16.221N, 73.475E; 132 m asl), near 
Phondaghat, Sindhudurg district, Maharashtra, India. 


Paratypes: BNHS 2455 (female), ZSI-WRC R/1051, 
ZSI-WRC R/1052 (male) and ZSI-WRC R/1053 (fe- 
male); same locality as holotype on the tree trunk and on 
the rocks of a dry stream, collected at the same place and 
time as holotype. 


Diagnosis: Small-sized Cnemaspis, SVL less than 31 
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mm. Dorsal scales on trunk heterogeneous; granular, fee- 
bly keeled scales intermixed with large keeled depressed 
scales; conical and spine-like tubercles absent on flank; 
ventral scales smooth, larger than dorsal; pre-anal scales 
larger than ventral; 26—27 scales across the belly between 
lowest rows of dorsal scales; mental posteriorly pointed; 
two pairs of postmentals, primary larger than second- 
ary, secondary postmentals touching first and second in- 
fralabials; nostrils in narrow contact with supralabial I; 
seven lamellae on digit I of the manus and 9—11 on digit 
IV, 7-8 on digit I of the pes, and 10—12 on digit IV. Males 
with 4—5 femoral pores on each side, pre-anal pores ab- 
sent. Tail base visibly swollen, median sub-caudal scales 
not enlarged; one triangular, slightly keeled post-anal, 
very small tubercles along each side present in both sex- 
es; broadly acute, prominent tubercles with small keeled 
scales dorsally on tail. 


Description of Holotype: BNHS 2454 (adult male); 
has an entire, original tail (Fig. 4a, b). SVL 29.72 mm; 
head short (HL/SVL = 0.13), wide (HW/HL = 1.0), not 
strongly depressed (HD/HL - 0.63), distinct from elon- 
gate neck; canthus rostralis not prominent; loreal slightly 
inflated; snout slightly longer (E-S/HL = 0.77), longer 
than eye diameter (OD/E-S = 0.30); scales on snout and 
canthus rostralis large, keeled, slightly larger than those 
on forehead and interorbital; scales on forehead, inter- 
orbital, and occipital smaller, slightly keeled, granular 
(Fig. 6a); eye small (OD/HL = 0.23), pupil round, su- 
perciliaries not elongated; ear opening small, deep, oval 
shaped (0.07); eye to ear distance much greater than di- 
ameter of eye (E-E/OD - 2.0); rostral wider (1.12 mm) 
than deep (0.63 mm), slightly swollen, weakly divided; 
nostrils in narrow contact with supralabial I; rostral in 
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Table 1. Mensural and meristic data for the type series of Cnemaspis limayei sp. nov. Abbreviations as stated in Materials and 
Methods (* — regenerated tail, ** — sub-adult, ? — broken finger, - — pores not present). 


Holotype Paratypes 
Measurement (mm) —————— —— 
BNHS 2454 ZSI-WRC R/1052 ZSI-WRC R/1051 BNHS 2455 ZSI-WRC R/1053 

male male* male** female female 
(SVL) 29.72 30.11 25 7A 30.16 29.74 
(TRL) 12.14 11.94 9.80 13.88 13.96 
(TW) 5.45 5.47 4.53 6.23 6.37 
(TL) 36.99 30.69 29.46 31.19 28.35 
(TW) 2.82 2.69 2.07 2.69 2.42 
(HL) 4.92 4.81 4.39 4.83 4.68 
(HW) 5.00 5.09 4.96 5.07 5.06 
(HD) 3.12 3.49 2.87 315 3.11 
(FL) 317 371 3.54 3.93 3.81 
(TBL) 4.37 4.43 4.26 4.84 4.71 
(E-N) 327 3.50 319 3.38 325 
(E-S) 3.83 4.17 3.87 4.02 4.15 
(E-E) 2.43 2.73 2.35 2.83 2.86 
(EL) 0.07 0.06 0.03 0.08 0.07 
(IN) 0.94 0.82 0.80 1.00 0.99 
(OD) 1.18 lel? 0.99 1.06 1.00 
(IO) 3.28 3.93 3.60 3.63 3.73 
HL/SVL 0.13 0.16 0.17 0.16 0.16 
HW/SVL 0.17 0.17 0.19 0.17 0.17 
HW/HL 1.02 1.06 1.13 1.05 1.08 
E-S/HL 0.78 0.87 0.88 0.83 0.89 
HD/HL 0.63 0.73 0.65 0.65 0.66 
E-S/HW 0.76 0.82 0.78 0.79 0.82 
OD/E-S 0.31 0.28 0.26 0.26 0.24 
OD/HL 0.24 0.24 0.23 0.22 0.21 
EL/HL 0.01 0.01 0.01 0.01 0.01 
E-E/OD 2.06 2.33 2.37 2.67 2.86 
TRL/SVL 0.41 0.40 0.38 0.46 0.47 
FL/SVL 0.13 0.12 0.14 0.13 0.13 
TBL/SVL 0.15 0.15 0.17 0.16 0.16 
TL/SVL 1.24 1.01 1.14 1.03 0.95 
MVS 27 26 26 27 26 
SupraL 9/8 9/9 9/8 8/8 8/7 
InfraL 8/8 8/8 8/8 7/8 8/7 
FPores Sonright,4 5 onright, 4 on left 4 on each side - - 

on left 
MLam R 7-8-10-10-8 7-9-10-10-9 7-8-10-10-8 7-8-10-10-8 7-8-10-10-8 
PLam R 7-8-10-10-10 8-9-11-10-? 7-8-10-11-10 7-8-10-11-10 8-8-10-10-10 
MLam L 7-8-10-10-8 7-9-11-11-9 7-8-10-10-8 7-8-10-10-8 7-8-10-9-8 
PLam L 7-8-11-10-11 8-9-12-12-11 7-8-12-11-10 7-8-11-10-10 7-8-11-10-10 
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T * 


Fig. 3. Holotype male (BNHS 2454) of Cnemaspis limayei sp. 
nov. in life. 


10mm 


Fig. 4. (a) Dorsal and (b) ventral view of the full body of 
Cnemaspis limayei sp. nov. Holotype (BNHS 2454). 


Fig. 5 (above). (a) Dorsal, (b) ventral, and (c lateral view of 
the mid body of Cnemaspis limayei sp. nov. Holotype (BNHS 
2454). 


Fig. 6 (right). (a) Dorsal, (b) ventral, and (c) lateral view of 
the head, (d) ventral view of right manus, (e) ventral view of 
right pes, and (f) the lower body of Cnemaspis limayei sp. nov. 
Holotype (BNHS 2454). 
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Fig. 7. Habitat of Cnemaspis limayei sp. nov. 


contact with supralabial I; single row of scales separates 
orbit from supralabials; mental triangular, wider (1.43 
mm) than deep (1.06 mm), posteriorly pointed; two pairs 
of postmentals, primary larger than secondary, second- 
ary postmentals touching first and second infralabials; 
single enlarged gular scale prevents posterior contact of 
left and right postmentals (Fig. 6b); infralabials bordered 
by row of elongated scales; supralabials to angle of jaw- 
nine right, eight left; infralabials- eight left, eight right 
(Fig. 6c); body relatively slender, not elongate (TRL/ 
SVL = 0.40), without ventrolateral folds; dorsal scales on 
trunk heterogeneous, granular, feebly keeled intermixed 
with large keeled depressed scales (Fig. 5a); conical and 
spine-like tubercles absent on flank (Fig. 5c); ventral 
scales smooth, larger than dorsal, pre-anal scales larger 
than ventral; 27 scales across the belly between lowest 
rows of dorsal scales (Fig. 5b); pre-anal pores absent, 
five femoral pores on right, four on left side (Fig. 6f); 
fore and hind limbs relatively short, slender; forearm 
and tibia short (FL/SVL = 0.12; TBL/SVL = 0.14); in- 
terdigital webbing absent. Lamellae 7-8—10—10—8 (right 
manus, Fig. 6d), 7-8-10—10—10 (right pes, Fig. 6e), rela- 
tive length of digits (measurements in mm): IV (3.09) > 
III (2.74) > V (2.65) > IL (1.84) > I (1.36) (right manus), 
IV (3.95) > III (3.16) > V (3.14) > II (2. 58) > I (1.61) 
(right pes); tail sub-cylindrical, longer than snout-vent 
length (TL/SVL = 1.22), base visibly swollen, median 
sub-caudal scales not enlarged; triangular, slightly keeled 
post-anal, very small tubercles along each side present; 
broadly acute, prominent tubercles with small keeled 
scales on dorsal tail. 
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Color in life (Fig. 3): Dorsal body brown; asymmetrical 
black marks with yellow dots on head; yellow dots more 
on snout than head; pale brownish-black line from nasal 
to mid eye; supraciliaries yellow, alternatively black; iris 
orange with thin orange line bordering pupil; pupil cir- 
cular, black; supralabials brown and vellow; lower jaw 
and ventral side of throat yellow; black “W” mark poste- 
riorly yellow, present on basal part of head; black arrow- 
head shaped patch on nuchal; semicircular black marks, 
posteriorly yellow, present on dorsal vertebra to sacral 
vertebra; few yellow spots present on flank; fore and 
hindlimbs with brown background with pale yellow and 
black patches; ventral body whitish-yellow; tail dorsally 
brown, with irregular black patches, ventrally grayish. 


Color pattern in preservation (Fig. 4a, b): Dorsum col- 
or changes in to brownish-grey, black marking on body 
faded; ventral body color turned in to faded yellow; ven- 
tral head color changes in to yellow with scattered grey 
patches; ventral side of limbs and tail turned in to grey. 


Variation: Adult specimens range in the type series size 
29 to 30.16 mm (Table 1). All paratypes resemble the 
holotype in most respects except for the following char- 
acters: 9-11 lamellae under fourth digit of manus, 7-8 
lamellae under first digit of pes and 10—12 under fourth 
digit of pes. ZSI-WRC R/1051 male has four femoral 
pores on each side. 


Etymology: Specific epithet is a patronym in honor 
of Mr. Sunil. B. Limaye, Chief Conservator of Forests 
(Wildlife) Pune. 


Common name: Limaye's Day Gecko 


Natural history: This is a nocturnal species found ac- 
tive on the tree trunk above 1—3 meters above ground, on 
the rock bed of a dried stream surrounded by forest (Fig. 
7). Individuals were also observed (not collected) on the 
walls of houses made of mud and on compound wall 
structures of stone in Marutiwadi village. The population 
of this species was not dense at the locality and nearby 
area where the type series were collected. Gravid females 
were observed in the months of October and November 
at the study area. The types were found sympatrically 
with Hemidactylus sp., Eutropis cf. macularia, Ahaetulla 
nasuta, and Amphiesma beddomei in the same habitat. 


Distribution: This species is currently known only from 
the type locality at Marutiwadi (16.221N, 73.475E; 132 
m asl), near Phondaghat, Sindhudurg district, Maharash- 
tra, India (Fig. 2). 


Remarks: Cnemaspis limayei is distinguished from C. 
girii and C. flaviventralis by the absence of conical and 
spine-like tubercles on flank, having more femoral pores, 
and pre-cloacal scales larger than ventral body scales 
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(Table 6). Additionally, C. girii and C. flaviventralis 
are reported from higher elevations (Mirza et al. 2014; 
Sayyed et al. 2016), whereas C. /imayei is reported at 
lower elevations ~132 m asl. In this study we did not ob- 
serve C. girii anywhere except from the Kaas plateau and 
Chalkewadi plateau, Satara district, Maharashtra, India, 
suggesting it is endemic to Satara. 


Comparison: Cnemaspis limayei sp. nov. can be sepa- 
rated from all its Indian congeners based on a combina- 
tion of characters including: SVL 30.2 mm maximum in 
adults (vs. SVL 61.0 mm in C. anaikattiensis, 50.6 mm 
in C. beddomei, 45.1 mm in C. heteropholis, 41.7 mm 
in C. kottiyoorensis, 42.3 mm in C. nilagirica, and 42.7 
mm in C. sisparensis), femoral pores present in males 
(vs. absent in C. assamensis, C. beddomei, C. nairi, and 
C. ornatay, 4—5 femoral pores on each side (vs. six in C. 
heteropholis, 5-15 in C. jerdonii, 15—18 in C. littoralis, 
and 7-8 in C. sisparensis), spine-like tubercles absent on 
flank (vs. present in C. assamensis, C. gracilis, C. in- 
draneildasii, C. monticola, C. mysoriensis, C. nilagirica, 
and C. tropidogaster), pre-anal pores absent (vs. present 
in C. adii, C. andersonii, C. australis, C. beddomei, C. 
goaensis, C. gracilis, C. monticola, C. nairi, C. ornata, 
C. otai, C. tropidogaster, C. wicksii, and C. yercauden- 
sis); median sub-caudal scales not enlarged (vs. enlarged 
in C. adii, C. australis, C. indica, C. littoralis, C. sispa- 
rensis, and C. wynadensis), lamellae under fourth digit 
of pes 10—12 (vs. 12 in C. indraneildasii and 20—21 in 
C. kottiyoorensis), dorsal scales on trunk heterogeneous 
(vs. homogeneous in C. adii, C. boiei, C. indica, C. jer- 
donii, C. kolhapurensis, C. littoralis, C. mysoriensis, C. 
nilagirica, and C. wynadensis), midventral scales 26—27 
(vs. 20-22 in C. heteropholis); two pairs of postmentals 
(vs. three pairs in C. anaikattiensis); supralabials to angle 
of jaws 7—9, broadly acute shape, small tubercles inter- 
mixed with small keeled scales on tail (vs. supralabials 
to angle of jaws six, dorsal scales on tail granular and 
smooth in C. kottiyoorensis). 

The new species is similar in general appearance to 
Cnemaspis girii but differs by absence of conical tu- 
bercles on flank (vs. conical tubercles present on flank); 
forehead, interorbital, and occipital with smaller slightly 
keeled granular scales, larger tubercles not present (vs. 
forehead and interorbital region, occipital and temporal 
region with much smaller, unkeeled, granular scales in- 
termixed with larger tubercles); pre-cloacal scales larger 
than ventral body scales (vs. pre-cloacal scales and ven- 
tral body scales are equal); males with 4—5 femoral pores 
on each side (vs. males with four femoral pores on each 
side); nine supralabials to angle of jaws (vs. eight supra- 
labials to angle of jaws); maximum SVL 31 (vs. maxi- 
mum SVL 35 mm); 10-12 lamellae under fourth digit of 
pes (vs. 17—20) (Table 6); from C. flaviventralis by hav- 
ing SVL less than 31 mm (vs. maximum SVL 37 mm); 
conical and spine-like tubercles absent on flank (vs. large 
keeled conical tubercles present on flanks); 26—27 mid- 
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ventrals (vs. 28-29 midventrals) (Table 6); two pairs of 
postmentals (vs. three pairs of postmentals); males with 
4—5 femoral pores on each side (vs. males with three 
femoral pores on each side); pre-cloacal scales larger 
than ventral body scales (vs. pre-cloacal scales same as 
ventral body scales). 


Cnemaspis ajijae sp. nov. (Figs. 8-11) 
urn:Isid:zoobank.org:act:A88992C2-BBC4-4A32-80C9-6683C11A9252 


Holotype: BNHS 2456, adult male; collected by hand at 
night on 15 November, 2015, on a tree trunk beside a dry 
stream surrounded by dense forest, at Mahabaleshwar 
(17.545N, 73.403E; 1,377 m asl), Satara district, Maha- 
rashtra, India. 


Paratypes: ZSI-WRC R/1054, ZSI-WRC R/1056 (male), 
and ZSI-WRC R/1055 (female) share the same data and 
same locality as the holotype and ZSI-WRC R/1057 
(male) and ZSI-WRC R/1058 (female), in the dense 
forest at Mahabaleshwar (17.553N, 73.391E; 1,291 m 
asl), Satara district, Maharashtra, India, collected on 15 
November, 2015; ZSI-WRC R/1059, ZSI-WRC R/1060 
(male), and BNHS 2457 (female), Panchgani (17.554N, 
73.483E; 1,323 m asl), Satara district, Maharashtra, In- 
dia, collected on 29 October, 2015. 


Diagnosis: A medium sized Cnemaspis, SVL less than 
37 mm. Dorsal scales on trunk heterogeneous; granular, 
keeled scales intermixed with large keeled, depressed 
scales; conical and spine-like tubercles absent on flank; 
ventral scales larger than dorsal, smooth; 29—30 scales 
across belly between lowest rows of dorsal scales; three 
pairs of postmentals, primary larger than others, sec- 
ondary postmentals touching first and second infralabi- 
als; third chinshield smaller than second; 7-8 lamellae 
on digit I of manus and 9-12 on digit IV, 7-8 on digit I 
of pes and 10-13 on digit IV; males with three or four 
femoral pores, pre-anal pore absent; median row of sub- 
caudals smooth, imbricate not enlarged; small triangu- 
lar tubercles along each side present in both sexes; very 
small acute, prominent tubercles with small keeled scales 
on dorsal tail. 


Description of Holotype: BNHS 2456 (adult male); 
has an entire, original tail (Fig. 9a, b). SVL 29.80 mm; 
head moderately short (HL/SVL = 0.17), wide (HW/HL 
= 1.03), not strongly depressed (HD/HL = 0.61), distinct 
from elongate neck; canthus rostralis not prominent; 
snout slightly longer (E-S/HL = 0.75), much longer than 
eye diameter (OD/ E-S = 0.30); weakly keeled, granular 
scales on snout and on maxilla; scales on forehead and on 
interorbital granular, smaller than snout (Fig. 11a); eye 
fairly small (OD/HL = 0.23), pupil round; superciliaries 
not elongated; ear opening deep, circular, small (EL/HL 
— 0.02); eye to ear distance much greater than diameter 
of eyes (E-E/OD - 2.43); rostral wider (1.51 mm) than 
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Fig. 8. Holotype male (BNHS 2456) of Cnemaspis ajijae sp. 
nov. in life. 


Fig. 10 (above). Dorsal, (b) ventral, and (c) lateral view of the 
mid body of Cnemaspis ajijae sp. nov. Holotype (BNHS 2456). 


Fig. 11 (right). (a) Dorsal, (b) ventral, and (c) lateral view of 
the head, (d) ventral view of right manus, (e) ventral view of 
right pes, and (f) the lower body of Cnemaspis ajijae sp. nov. 
Holotype (BNHS 2456). 
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Fig. 9. (a) Dorsal and (b) ventral view of the full body of 
Cnemaspis ajijae sp. nov. Holotype male (BNHS 2456). 
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t MRE 5 eee 3 i 
Fig. 12. (a) Dense evergreen forest of Mahabaleshwar, (B) 


showing wall of lateritic plateau (tableland of Panchgani) and 
connected forest, habitat of Cnemaspis ajijae sp. nov. 


deep (0.58 mm), slightly swollen, divided; nostrils not 
in contact with supralabial I, rostral in contact with su- 
pralabial I, two rows of scales separate orbit from su- 
pralabials, mental triangular, approximately equivalent 
(1.68 mm) as long (1.14 mm); three pairs of postmen- 
tals, primary larger than others, secondary postmentals 
touching to first and second infralabials, third chinshiled 
smaller than second; single enlarged gular scale prevents 
posterior contact of left and right postmentals (Fig. 11b); 
infralabials bordered by a row of small elongated scales; 
supralabials to angle of jaw- seven right, eight left, in- 
fralabials- seven left, seven right (Fig. 11c), body rela- 
tively slender, not elongate (TRL/SVL = 0.43) without 
ventrolateral folds; dorsal scales on trunk heterogeneous, 
granular, keeled, intermixed with large keeled depressed 
scales (Fig. 10a); conical and spine-like tubercles absent 
on flank (Fig. 10c); ventral scales smooth, larger than 
dorsal; midbody scales across belly between the lowest 
rows of dorsal scales 29 (Fig. 10b); three femoral pores 
on each side, pre-anal pores absent (Fig. 11f); fore and 
hindlimbs relatively short, slender; forearm and tibia 
short (FL/SVL = 0.14; TBL/SVL = 0.14); interdigital 
webbing absent; lamellae 7—8-10—10—9 (right manus, 
Fig. 11d), 7-8-10—11—10 (right pes, Fig. 11e); relative 
length of digits (measurements in mm): IV (2.92) » V 
(2.63) > III (2.41) > II (2.16) > 1 (1.84) (right manus); IV 
(3. 79) > V (3.30) > III (3.05) > II (2.85) > I (1.35) (right 
pes); tail sub-cylindrical, longer than snout-vent length 
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(TL/SVL = 1.10); tail base visibly swollen; triangular 
shape post-anal small keeled tubercles along each side 
present; median row of sub-caudals smooth, imbricate, 
not enlarged; very small acute, prominent tubercles with 
small keeled scales on dorsal tail. 


Color in life (Fig. 8): Dorsum ground color grey; heart- 
shaped mark on the dorsal head; semicircular dark-black 
mark on the nape; vertically elongate black mark on cer- 
vical; black and brown chevron marks scattered on the 
dorsal vertebrae with light orange patches; brown and 
orange spots on flanks; supraciliaries brownish; pupil 
circular, black surrounded by yellowish-orange color; 
single brownish line with black scales from nasal to mid 
eye region, similar line runs from the posterior eye to ear 
opening; supralabials barred alternately with brown and 
light orange; throat and ventrum of body white; ventral 
view of lower and upper arm grey; original part of the tail 
brown with marks of black transverse lines; ventral part 
of the tail grayish. 


Color pattern in alcohol preservation (Fig. 9a, b): 
Dorsum brown and black marks in life faded, turned in 
to brown, ventral body color turned in to yellowish-grey 
with scattered grey patches and ventral tail became dark- 


grey. 


Variation: Adult specimens range in the type series size 
28—36.23 mm (Table 2). All paratypes resemble the ho- 
lotype in most respects except for the following charac- 
ters: 7-8 lamellae under first digit of manus, 9-12 under 
fourth digit of manus, 7-8 lamellae under first digit of 
pes, and 10—13 under fourth digit of pes. Holotype BNHS 
2456 (male) has three femoral pores each side, ZSI-WRC 
R/1054, ZSI-WRC R/1059, ZSI-WRC R/1056, and ZSI- 
WRC R/1057 (males) have four femoral pores each side, 
ZSI-WRC R/1060 has four on right, three on left. 7—8 
supralabials to the angle of jaw, 7—8 infralabials to the 
angle of jaw, and two pairs of postmentals in ZSI-WRC 
R/1056 and ZSI-WRC R/1058. 


Etymology: Specific epithet is a patronym in honor of 
Mrs. Ajija Sayyed, mother of the first author. 


Common name: Ajija's Day Gecko. 


Natural history: This species can be found at night in 
dense evergreen forest, as well as in the human habitation 
in Mahabaleshwar. The type series (BNHS 2456 male 
and ZSI-WRC R/1055 female) were collected beside a 
dry stream surrounded by dense forest (Fig. 12a), speci- 
mens (ZSI-WRC R/1060 male and ZSI-WRC R/1058 
female) on the wall of bus stand in Mahabaleshwar, wall 
of lateritic plateau (tableland of Panchgani), and in the 
jungle area nearby the town of Panchgani (Fig. 12b). 
During this survey we observed several individuals of 
Cnemaspis ajijae at both localities. The types were found 
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Table 2. Mensural and meristic data for the type series of Cnemaspis ajijae sp. nov. Abbreviations as stated in Materials and 
Methods (* = regenerated tail, ** = sub-adult, - = pores not present). 


Measurement E273 S e: 
( m m) BNHS ZSI-WRC ZSI-WRC BNHS ZSI-WRC ZSI-WRC ZSI-WRC ZSI-WRC ZSI-WRC 
2456 R/1054 R/1055 2457 R/1058 R/1059 R/1060 R/1056 R/1057 
male male female* female female* male male male** male 
(SVL) 29.80 28.68 36.23 35.24 32.79 28.35 28.93 24.38 29.07 
(TRL) 12.92 12.48 16.02 16.66 16.97 10.68 11.18 11.15 12.56 
(TW) 5.92 6.68 8.09 9.14 7.06 5.62 5.84 5.44 6.30 
(TL) 32.89 31.56 23.3] 36.51 25.02 26.66 30.69 23:73 32.70 
(TW) 248 3.42 3.01 3.62 3.14 3.49 2.89 1.64 2.97 
(HL) 527 5.08 5.36 5.85 6.42 35:23 5.10 4.76 5.20 
(HW) 5.48 5.68 5.81 5.98 5375 5.38 5.50 4.64 5.68 
(HD) 3:23 3.66 3.70 3.96 421 3.18 3.21 2.65 3.58 
(FL) 427 4.2] 4.21 4.62 4.83 4.17 4.22 3.70 4.23 
(TBL) 427 4.51 4.52 5.11 5.00 4.29 4.32 4.13 4.32 
(E-N) 3.40 3.89 3.99 3.98 421 3.08 3.56 3.12 3.66 
(E-S) 3.98 4.75 4.59 4.74 521 4.06 4.10 4.18 4.41 
(E-E) 2.99 3.02 3.01 3.14 3.11 2.94 2.82 2.17 2.74 
(EL) 0.12 0.10 0.11 0.12 0.11 0.10 0.09 0.07 0.10 
(IN) 1.05 1.08 1.07 1.08 1.02 0.92 0.97 0.90 0.93 
(OD) 1:23 1.30 1.02 1:13 1:25 1.12 1.03 0.92 1.10 
(IO) 3.90 3.62 3.76 4.01 3.73 3.12 3.43 250 3.61 
HL/SVL 0.18 0.18 0.15 0.17 0.19 0.18 0.18 0.20 0.18 
HW/SVL 0.18 0.19 0.16 0.17 0.17 0.19 0.19 0.19 0.19 
HW/HL 1.04 1.11 1.08 1.02 0.90 1.03 1.07 0.97 1.09 
E-S/HL 0.75 0.93 0.86 0.81 0.81 0.77 0.80 0.88 0.85 
HD/HL 0.61 0.72 0.69 0.68 0.65 0.60 0.63 0.56 0.69 
E-S/HW 0.73 0.84 0.79 0.79 0.90 0.75 0.74 0.90 0.77 
OD/E-S 0.31 0.27 0.22 0.24 0.24 0.27 0.25 0.22 0.25 
OD/HL 0.23 0.25 0.19 0.19 0.19 0.21 0.20 0.19 021 
EL/HL 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.01 0.01 
E-E/OD 2.43 2.32 2.95 2.78 2.48 2.62 2.73 2.36 2.49 
TRL/SVL 0.43 0.44 0.44 0.47 0.52 0.38 0.39 0.45 0.43 
FL/SVL 0.14 0.15 0.12 0.13 0.15 0.15 0.15 0.15 0.14 
TBL/SVL 0.14 0.16 0.12 0.15 0.15 0.15 0.15 0.17 0.15 
TL/SVL 1.10 1.10 0.64 1.04 0.76 0.94 1.06 1.06 1.10 
MVS 29 30 29 30 29 29 30 29 29 
SupraL 7/8 8/8 8/8 8/8 7/7 8/8 8/8 8/8 8/8 
InfraL 7/7 8/8 WT 1/7 "n 8/8 7/7 1/7 8/7 
FPores 3 on each side 4 on each side - - - 4oneachside 4 on right, 3 on left 4 on each side 4 on each side 
MLam R 7-8-10-10-9 8-10-12-12-10 7-9-11-10-8 7-9-11-11-9  7-8-11-10-10 7-9-12-12-10 8-9-12-11-9 7-8-10-9-9 7-8-10-9-8 
PLamR 7-8-10-11-10 8-9-6?-13-13 7-8-1]-1-11 7-9-11-11-10 7-8-11-11-10 8-9-13-12-13 8-9-12-12-12 7-8-10-10-11 7-8-11-10-10 
MLamL 7-8-10-10-9 8-10-13-12-10 7-8-10-10-8 7-9-11-11-9 7-8-9-10-8 8-9-12-12-10 8-9-11-11-9 7-8-10-9-9 7-8-10-10-8 
PLamL 7-8-10-10-10 8-9-13-13-13 7-8-11-11-11  7-9-12-11-11  7-8-10-10-11 8-9-13-13-13 8-9-13-12-12 7-8-12-11-10 7-8-11-11-10 
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sympatrically with Hemidactylus sp., Trimeresurus mal- 
abaricus, Trimeresurus gramineus, Boiga trigonata, Ly- 
codon aulicus, and L. travancoricus in the same habitat 
where specimens BNHS 2456 (male), ZSI-WRC R/1054 
(male), and ZSI-WRC R/1055 (female) were collected. 
At Panchgani, Hemidactylus maculates and Hemidacty- 
lus sp. were observed at the same habitat where BNHS 
2457 (female), ZSI-WRC R/1056 (male), and ZSI-WRC 
R/1057 (male) were collected. 


Distribution: This species 1s seemingly abundant in Ma- 
habaleshwar (17.545N, 73.403E; 1,377 m asl), (17.553N, 
73.391E; 1,291 m asl) and in Panchgani (17.554N, 
73.483E; 1,323 m asl), Satara district, Maharashtra, In- 
dia. It is currently known only from a small area around 
the type locality. See Fig. 2 for the type locality of the 
species. 


Remarks: Cnemaspis ajijae is distinguished from C. 
girii and from C. flaviventralis by several morphologi- 
cal characters. C. ajijae can easily be distinguished from 
C. girii by having maximum SVL 37 mm (vs. 35 mm); 
conical and spine-like tubercles absent on flank (vs. large 
keeled conical tubercles on flank); 29-30 midventrals 
(vs. 26—28 midventrals); three pairs of postmentals (vs. 
two pairs of postmentals); very small acute, prominent 
tubercles dorsally on tail (vs. large tubercles present on 
dorsal part of tail); from C. flaviventralis by absence of 
conical and spine-like tubercles on flank (vs. large keeled 
conical tubercles present on flanks); 29—30 midventrals 
(vs. 28—29); 7-8 supralabials (vs. 7-9); 10-13 lamellae 
on digit IV of pes (vs. 10—12); small tubercles on the tail 
(vs. large tubercles on the tail). 


Comparison: Cnemaspis ajijae can be separated from 
all its Indian congeners based on a combination of char- 
acters including: SVL 37 mm maximum in adults (vs. 
SVL 61 mm in C. anaikattiensis, 50.6 mm in C. bed- 
domei, 45.1 mm in C. heteropholis, 42.3 mm in C. nila- 
girica, and 42.7 mm in C. sisparensis); males with femo- 
ral pores (vs. absent in C. assamensis, C. beddomei, C. 
nairi, and C. ornata), males with 3—4 femoral pores (vs. 
six in C. heteropholis, 5—15 in C. jerdonii, and 15-18 in 
C. littoralis), pre-anal pores absent in males (vs. present 
in C. adii, C. andersonii, C. australis, C. beddomei, C. 
goaensis, C. gracilis, C. monticola, C. nairi, C. ornata, 
C. otai, C. wicksii, and C. yercaudensis); spine-like tu- 
bercles absent on flank (vs. present in C. assamensis, C. 
goaensis, C. gracilis, C. monticola, C. nilagirica, and C. 
tropidogaster), dorsal scales on trunk heterogeneous (vs. 
homogenous in C. adii, C. boiei, C. indica, C. jerdonii, C. 
kolhapurensis, C. littoralis, C. mysoriensis, C. nilagirica, 
C. sisparensis, and C. wynadensis), sub-caudal scales not 
enlarged (vs. enlarged in C. kottiyoorensis, C. monticola, 
and C. wynadensis), 29—30 midventral scales (vs. 26—27 
in C. anaikattiensis), dorsal scales on both fore and hind 
limbs are weakly carinate (vs. dorsal scales on both fore 
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and hind limbs smooth in C. wicksii); 10—13 lamellae on 
fourth digit of the pes (vs. 20-21 in C. kottivoorensis), 
nostril not in contact with supralabial (vs. nostril in con- 
tact with the first supralabial in C. anaikattiensis). 
Cnemaspis ajijae can be distinguished from C. indra- 
neildasii based on a combination of characters including: 
scales on flank heterogeneous (vs. flank mostly homog- 
enous); spine-like tubercles absent on flank (vs. spine- 
like tubercles present on flanks); dorsal scales large (vs. 
small); 29—30 midventrals (vs. 20); nostrils not in contact 
with supralabial (vs. nostril connects first supralabial); 
dorsal scales on limbs weakly carinate (vs. not carinate); 
7—8 supralabials to angle of jaw (vs. 8-9); very small 
acute shape, tubercles on the tail (vs. enlarged pointed 
tubercle); from C. girii by having maximum SVL 37 mm 
(vs. SVL less than 35 mm); conical and spine-like tuber- 
cles absent on flank (vs. large keeled conical tubercles on 
flank); 29-30 midventrals (vs. 26—28 midventrals) (Table 
6); three pairs of postmentals (vs. two pairs of postmen- 
tals); very small acute, prominent tubercles dorsally on 
tail (vs. large tubercles present on dorsal part of tail); 
from C. flaviventralis by absence of conical and spine- 
like tubercles on flank (vs. large keeled conical tubercles 
present on flanks); 29-30 midventrals (vs. 28-29); 7—8 
supralabials (vs. 7-9); 10—13 lamellae on digit IV pes (vs. 
10-12) (Table 6); small tubercles on the tail (vs. large tu- 
bercles on the tail); from C. /imayei by having maximum 
SVL 37 mm (vs. less than 31 mm); 29—30 midventrals 
(vs. 26—27); three pairs of postmentals (vs. two pairs of 
postmentals); males with three or four femoral pores (vs. 
4—5 femoral pores) (Table 6). 


Cnemaspis amboliensis sp. nov. (Figs. 13-18) 
urn:lsid:zoobank.org:act:6D80B074-DF22-478B-A D45-658640E80B6A 


Holotype: BNHS 2458 (adult male); collected on 23 Oc- 
tober, 2015 at Amboli (15.960 N, 73.999 E; 735 m asl), 
Sindhudurg district, Maharashtra, India. 


Paratypes: BNHS 2459 (adult female), BNHS 2504, 
BNHS 2506, BNHS 2507, BNHS 2508, and BNHS 2505 
(all male) have the same collection data as for the holo- 
type, collected on tree trunks, rocks, inside walls of local 
houses, and on stone compound walls. 


Diagnosis: Medium-sized day gecko, SVL less than 
32 mm; dorsal scales on trunk heterogeneous; granular, 
keeled, small scales intermixed with some large keeled 
scales; some conical and spine-like tubercles on flank; 
ventral scales smooth, imbricate, larger than dorsal; 
19—22 midbody scales across the belly; scales on snout 
feebly keeled; canthus rostralis and forehead granular, 
feebly keeled; rostral not swollen, medial groove absent; 
gular with carinate scales, anterior gular scales smooth; 
dorsal scales on forelimb and hindlimb tricarinate; tail 
sub-cylindrical, ventrally swollen, one small triangular 
post-anal spur along each side present in males; sub-cau- 
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Fig. 13. Holotype male (BNHS 2458) of Cnemaspis amboliensis 
sp. nov. in life. 


10mm 


Fig. 14. (a) Dorsal and (b) ventral view of the full body of 
Cnemaspis amboliensis sp. nov. Holotype (BNHS 2458). 


5mm 


Fig. 15 (above). (a) Dorsal, (b) ventral, and (c) lateral view 
of the mid body of Cnemaspis amboliensis sp. nov. Holotype 
(BNHS 2458). 


5mm 


Fig. 16 (right). (a) Dorsal, (b) ventral, and (c) lateral view of 
the head, (d) ventral view of right manus, (e) ventral view of 
right pes, and (f) the lower body of Cnemaspis amboliensis sp. 
nov. Holotype (BNHS 2458). 
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Fig. 17. Showing tricarinate scales on (a) forelimb, (b) hindlimb 
of Cnemaspis amboliensis sp. nov. Holotype (BNHS 2458). 


dal smooth, imbricate, second and third rows each side 
carinated, median row slightly enlarged; 6—7 lamellae on 
digit I of manus and 10 on digit IV, 6—7 on digit I of pes 
and 10—11 on digit IV; males with three or four pre-anal 
pores and 3-4 femoral pores on each side of thigh. 


Description of holotype: BNHS 2458 (adult male); in 
good condition with an original tail (Fig. 14a, b); 29.87 
mm SVL; head fairly short (HL/SVL = 0.19), wide (HW/ 
HL = 0.90), slightly depressed (HD/HL = 0.55), distinct 
from moderately elongated neck; loreal not inflated, 
canthus rostralis not prominent; snout elongated (E-S/ 
HL = 0.79), much longer than eye diameter (OD/E-S 
— 0.24); scales on snout, canthus rostralis and forehead 
granular, feebly keeled; scales on interorbital and oc- 
cipital smaller, granular with some feebly keeled (Fig. 
16a); eye moderately small (OD/HL = 0.19), pupil round; 
supraciliary scales slightly enlarged; ear opening small, 
oval shape, higher than wide (EL/HL = 0.03); eye to ear 
distance greater than diameter of eyes (E-E/OD - 1.77); 
rostral smooth wider than deeper, not swollen, medial 
groove absent (Fig. 16a, and Fig. 18a, c), in contact with 
first supralabial; nostrils not in contact with supralabial 
I; nares separated by two enlarged supranasals, three 
internasal scales, medal one moderately small, extends 
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Fig. 18. Showing (a) rostral, (b) dorsal view of tail, (c) 
arrangement of nasals scales, (d) ventral view of tail of 
Cnemaspis amboliensis sp. nov. Holotype (BNHS 2458). 


towards snout tip (Fig. 18a, c, and Fig. 19a); two rows 
of scales separate the orbit from the supralabials; men- 
tal sub-triangular, slightly wider (1.48 mm) than longer 
(1.31 mm), posteriorly not pointed; two pairs of post- 
mentals, primary postmentals separated by mental, larger 
than secondary, surrounded laterally by first infralabial, 
secondary in contact with first and second infralabial 
(Fig. 16b and Fig. 19c); body relatively slender, not 
elongate (TRL/SVL = 0.38), without ventrolateral folds; 
supralabials to angle of jaw- seven right, eight left, at 
midorbital position- seven right, seven left; infralabials- 
seven left, seven right (Fig. 16c); dorsal scales on trunk 
heterogeneous, granular keeled small scales intermixed 
with some large keeled scales (Fig. 15a); neck and sa- 
crum with feebly keeled scales, lateral part of the neck 
with granular, small feebly carinate scales; few conical 
tubercles and spine-like tubercles present on flank (Fig. 
15c); ventral scales smooth, imbricate, larger than dorsal 
(Fig. 15b); 22 midbody scales across the belly between 
the lowest rows of dorsal scales; gular region with some 
feebly carinate scales, anterior gular scales smooth; three 
pre-anal and four femoral pores on each side (Fig. 16f); 
fore and hindlimbs relatively short, slender; forearm and 
tibia short (FL/SVL = 0.13; TBL/SVL = 0.14); dorsal 
scales of the forelimb and hindlimb tricarinate, keels well 
aligned to form more or continuous lines on dorsal part 
of humerus and femur, laterally carinate (Fig. 17a, b, and 
Fig. 20a, c), ventrally smooth; lamellae 7-8—11—10—9 
right manus (Fig. 16d), 7-9—11—11—10 right pes (Fig. 
16e); IV (3.05) > IM (2.47) > H (2.35) > V (226) > 1 
(1.47) (right manus); IV (4.06) > V (3.18) > III (3. 16) 
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Fig. 19. Comparison of the snout and ventral regions. (a) Snout, (c) ventral view of head of Cnemaspis 
amboliensis sp. nov. Holotype (BNHS 2458), and (b) snout, (d) ventral view of head of Cnemaspis goaensis 
Holotype (male) (ZSI-K 22110). 


Fig. 20. Comparison of the dorsal scales of forelimb and hindlimb region. (a) Dorsal part of humerus, (c) 
dorsal part of femur region of Cnemaspis amboliensis sp. nov. Holotype (BNHS 2458), and (b) dorsal part 
humerus, (d) dorsal part femur region of Cnemaspis goaensis Holotype (male) (ZSI-K 22110). 


> [I (2.20) > I (1.33) (right pes), interdigital webbing ^ prominent acuminate keeled tubercles present with small 
absent; tail longer than snout-vent length (TaL/SVL = keeled scales on dorsal tail (Fig. 18b, 21a). 

1.21), sub-cylindrical, ventrally swollen; small triangular 

post-anal tubercles present along each side; sub-caudal ^ Color in life (Fig. 13): Dorsal body brownish-yellow 
smooth, imbricate, median row slightly enlarged, sec- including tail; faded brown line present at interorbital re- 
ond and third rows each side carinated (Fig. 18d, 21c), gion; lateral side of head and neck consists of two pale 
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Fig. 21. Comparison of the dorsal and ventral pholidosis of caudal region. (a) Dorsal, (c) ventral caudal region of Cnemaspis 
amboliensis sp. nov. Holotype (BNHS 2458), and (b) dorsal, (d) ventral caudal region of Cnemaspis goaensis Holotype (male) 


(ZSI-K 22110). 


brown lines, one from nasal to mid eye, other posterior 
age of eye to ear; semicircle in brown marking on pos- 
terior head; dark-blackish-brown notched mark with a 
light-yellow patch in posterior end of it present on neck; 
supraciliaries yellow; labials light yellow with some 
dark-yellow spots; pupil rounded, black with surround- 
ing yellow iris; ventral arm, throat, and ventral head light 
brown; venter dusty white; ventral hindlimb and ground 
of tail dusty white with irregular yellow markings; mid- 
dorsal area of body brownish-yellow, with five arrow- 
head shaped markings between fore and hindlimbs; some 
brown spots present in upper flank, slightly augmented 
by yellow on lower flank; original part of tail brownish- 
yellow, with pale brown bands. 


Color pattern in alcohol preservation (Fig. 14a, b): 
Dorsum ground color became brownish, brown and 
black markings faded light; ventral body including tail 
color turned in to grey. 


Etymology: The specific epithet amboliensis refers to 
the type locality Amboli, from which the type series was 
collected. 


Common name: Amboli Day Gecko. 


Natural history: This species was nocturnally active on 
the tree trunks and rocks of the wooded area of Amboli 
town (Fig. 22a) and was also found on the inside and 
outside of the walls of local houses and on the stone com- 
pound walls in Amboli town (Fig. 22b). They were not 
found active during the day time in the study area. Appar- 
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ently healthy populations of this species can be seen dur- 
ing June-September; we have observed gravid females 
in the months of September and October. The types were 
found sympatric with Hemidactylus sp., Cyrtodactylus 
albofasciatus, H. prashadi, Cnemaspis kolhapurensis, 
C. flaviventralis, Bungarus caeruleus, Trimeresurus 
malabaricus, Lycodon travancoricus, Macropisthodon 
plumbicolor, Uropeltis sp., Raorchestes ghatei, Pseu- 
dophilautus amboli, Indirana chiravasi, Rhacophorus 
malabaricus, Xanthophryne tigerina, and Duttaphrynus 
melanostictus. 


Distribution: This species is currently known only from 
its type locality at Amboli (15.960N, 73.999E; 735 m 
asl), Sindhudurg district, Maharashtra, India. See Fig. 2 
for the type locality of the species. 


Variation: Adult specimens range in size from 28-32 
mm (Table 3). All paratypes resemble the holotype ex- 
cept as follows: the number of lamellae on digit I of the 
manus is seven in all males, female BNHS 2459 with six, 
and 10 on digit IV in all the specimens, on digit I of the 
pes it is seven, specimen number BNHS 2507 male with 
six at left pes, female BNHS 2459 with six on left and 
right pes, and 10-11 on digit IV. Holotype male BNHS 
2458 has four pre-anal and four femoral pores on each 
side. All specimens are almost similar with each other in 
color and in external features. Mensural data for the type 
series is given in Table 3. 


Remarks: Cnemaspis amboliensis is distinguished from 
C. goaensis by having a maximum SVL 32 mm (vs. less 
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Fig. 22. (a) Forest, (b) Amboli town, habitat of Cnemaspis 
amboliensis sp. nov. 


than 28.3 mm); rostral scale not divided, medial groove 
absent (vs. rostral scale partially divided by a medial 
groove); nares separated by two supranasals, of the three 
internasal scales, middle one extends towards snout tip 
(vs. nares separated by two enlarged supranasals, a single 
internasal); primary postmental scale separated by men- 
tal scale (vs. primary postmental scale separated by sin- 
gle gular scale); scales on ventral surface of neck smooth 
(vs. scales on ventral surface of neck feebly carinate); 
dorsal scales on forelimb and hindlimb tricarinate (vs. 
dorsal scales on both fore and hindlimb weakly carinate) 
(Table 6). 


Comparison: Cnemaspis amboliensis may be distin- 
guished from all other peninsular Indian congeners on 
the basis of the following differing or non-overlapping 
characters: dorsal scales on trunk heterogeneous (vs. 
dorsal scales homogenous in C. adii, C. boiei, C. indi- 
ca, C. indraneildasii, C. jerdonii, C. kolhapurensis, C. 
littoralis, C. mysoriensis, C. nilagirica, C. sisparensis, 
and C. wynadensis), males with pre-anal and femoral 
pores (vs. males with femoral pores in C. flaviventralis, 
C. girii, C. heteropholis, and C. kottiyoorensis; no pre- 
anal or femoral pores in C. assamensis, two pre-anal 
pores present which is separated by two unpored scales, 
3—5 femoral pores on each side in C. gracilis, femoral 
pores absent whereas pre-anal pores present in C. nairi); 
spine-like tubercles present on flanks (vs. spine like tu- 
bercles absent on flanks in C. anaikattiensis, C. australis, 
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C. beddomei, C. ornate, C. otai, and C. yercaudensis), 
sub-caudal slightly enlarged and smooth; rostral medial 
groove absent (vs. no median series of enlarged sub-cau- 
dals; rostral medial groove present in C. flaviventralis; 
sub-caudals enlarged, keeled intermixed with smooth, 
carinate scales; rostral scale partially divided by a me- 
dial groove in C. monticola; no median series of enlarged 
sub-caudals in C. andersonii), males with three or four 
pre-anal pores and 3—4 femoral pores on each side of the 
thigh; dorsal scales on forelimb and hindlimbs tricari- 
nate, (vs. four pre-anal pores, four or five femoral pores 
on each side; dorsal scales on both fore and hind limbs 
smooth in C. wicksi), ventral scales smooth, imbricate; 
19—22 midventrals (vs. ventral scales of the body keeled 
and imbricate; 28 midventrals in C. tropidogaster); from 
Cnemaspis limayei sp. nov. and Cnemaspis ajijae sp. 
nov. by having conical and spine-like tubercles on flank; 
presence of pre-anal pores; 19—22 midventrals (vs. coni- 
cal and spine-like tubercles absent; pre-anal pores absent 
in both species; 26—27 midventrals in Cnemaspis limayei 
sp. nov., 29-30 in Cnemaspis ajijae sp. nov.). New spe- 
cies is similar in size and general appearance to Cnemas- 
pis goaensis, however differs from this by rostral scale 
not divided, medial groove absent (Fig. 18a and 19a) (vs. 
rostral scale partially divided by a medial groove (Fig. 
19b)); nares separated by two supranasals, of the three 
internasal scales, middle one extends towards snout tip 
(vs. nares separated by two enlarged supranasals, single 
internasal); primary postmental scale separated by men- 
tal scale (vs. primary postmental scale separated by sin- 
gle gular scale); scales on ventral surface of neck smooth 
(vs. scales on ventral surface of neck feebly carinate); 
granular keeled small scales intermixed with some large 
keeled scales dorsally; neck and sacrum with feebly 
keeled scales (vs. mid-dorsal granules, mixed with large 
keeled tubercles from head to sacrum); dorsal scales on 
forelimb and hindlimb tricarinate (Fig. 17a, b, and 20 a, 
C) (vs. dorsal scales on both fore and hindlimb weakly 
carinate (Fig. 20b, d)); lamellae manus 7-8-11—10-9, 
pes 7-9-11—11—10, measurement of right fingers: fourth 
finger larger than third, third larger than second, second 
larger than fifth, and fifth larger than first; toes: fourth 
larger than fifth, fifth larger than third, third larger than 
second, and second larger than first (vs. lamellae manus 
9-12-13-15-11, pes 9-12-16—-16-16; measurement of 
right fingers: fourth finger equal to second, third smaller 
than fourth and second, fifth smaller than third, and first 
smaller than fifth; toes: second larger than first, first larger 
than third, third larger than fourth, and fourth larger than 
fifth); sub-caudal smooth, imbricate, median row slightly 
enlarged, second and third rows each side carinated (Fig. 
18d and 21c) (vs. median row of subcaudals slightly en- 
larged, smooth (Fig. 21d)); prominent acuminate keeled 
tubercles present with small keeled scales on dorsal tail 
(Fig. 18b and 21a) (vs. dorsal scales on mid-tail acute, 
imbricate, carinate (Fig. 21b)). 
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Table 3. Mensural and meristic data for the type series of Cnemaspis amboliensis sp. nov. Abbreviations as stated in Materials and 
Methods (* — regenerated tail, ? — broken finger, - — pores not present). 


Measurement Holotype Paratypes 
(mm) BNHS 2458 BNHS 2504  BNHS 2505  BNHS 2459  BNHS2506  BNHS 2507  BNHS 2508 
male male male female male* male male 
(SVL) 29.87 28.60 29.24 31.47 28.61 28.74 29:85 
(TRL) Jus 12.24 11.91 14.52 12.37 12.17 12.54 
(TrW) 6.30 5.98 6.19 TS 5.45 6.31 6.45 
(TaL) 36.27 37.30 33.69 34.78 28.88 29.98 30.45 
(TaW) 297 2.84 2,99 2.54 3.36 2.96 3.01 
(HL) 5.83 4.89 5.03 5.65 4.82 5.00 302 
(HW) 5.26 5.10 313 4.88 35 4.64 5.04 
(HD) 3.24 3.31 3.19 3.02 315 3.31 3.33 
(FL) 4.03 3.97 4.26 4.47 4.12 4.23 4.39 
(TBL) 4.39 4.32 4.37 4.74 4.80 4.64 4.63 
(E-N) 3.79 3.24 3.45 3.94 3.33 3.39 3.79 
(E-S) 4.66 4.17 4.29 4.63 3.98 4.40 4.64 
(E-E) 2.01 2.63 2,92 2.39 2.29 2.30 2.88 
(EL) 0.19 0.18 0.18 0.17 0.14 0.15 0.18 
(IN) 0.90 1.02 0.99 0.99 1.00 0.99 1.01 
(OD) 1213 1.12 IE 1:23 1.02 1.09 1.13 
(IO) 2.67 2.86 3.02 272 292 2.63 2.84 
HL/SVL 0.20 0.17 1.17 0.18 0.17 0.17 0.18 
HW/SVL 0.18 0.18 0.18 0.16 0.18 0.16 0.17 
HW/HL 0.90 1.04 1.02 0.86 1.07 0.93 0.91 
E-S/HL 0.80 0.85 1.84 0.82 0.83 0.88 0.84 
HD/HL 0.56 0.68 0.63 0.53 0.65 0.66 0.60 
E-S/HW 0.89 0.82 0.84 0.95 0.77 0.95 0.52 
OD/E-S 0.24 0.27 0.26 027 0.26 0.25 0.24 
OD/HL 0.19 0.23 022 0.22 0.21 022 0.20 
EL/HL 0.03 0.04 0.04 0.03 0.03 0.03 0.03 
E-E/OD 1.78 2.35 2.63 1.94 225 2.11 2.55 
TRL/SVL 0.39 0.43 0.07 0.46 0.43 0.42 0.42 
FL/SVL 0.13 0.14 0.15 0.14 0.14 0.15 0.15 
TBL/SVL 0.15 0.43 0.15 0.15 0.17 0.16 0.16 
TaL/SVL 1.21 1.30 1.15 1.11 1.01 1.04 1.02 
MVS 22 22 22 22 21 19 20 
SupraL 7/8 7/8 8/8 7/8 8/8 8/7 7/8 
InfraL 7/7 7/1 7/7 7/8 8/7 7/6 7/8 
FPores 4 on each side 3 on each side 3 on each side - 4 on each side 3 on each side 3 on each side 
PaPores 4 3 3 - 3 4 4 
MLam R 7-8-11-10-9 7-8-10-10-8 7-8-11-10-8 6-8-10-10-8 7-8-10-10-9 7-9-11-10-8 7-8-10-10-9 
PLam R 7-9-11-11-10 7-8-11-10-10 7-9-10-10-10 6-8-10-10-10 7-8-10-11-11 7-9-11-10-10 7-8-11-11-10 
MLam L 7-9-10-10-9 7-8-10-10-8  7-8-10-10-8 6-8-10-10-8 7-8-11-10-8 7-8-10-10-9 7-8-11-10-9 
PLam L 7-9-10-11-10 7-8-11-10-?  7-8-10-10-10 6-8-11-10-10 7-9-11-11-10 6-7-10-11-11 7-8-11-10-10 
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Cnemaspis mahabali sp. nov. (Figs. 23—26) 
urn:Isid:zoobank.org:act:D25C0B90-783A -4057-9D68-278200660A0E 


Holotype: BNHS 2449 (adult male) collected on 21 De- 
cember 2016 at Bhira, near Tamhini (18.454N, 73.222E; 
558 m asl), Pune district, Maharashtra, India. 


Paratypes: BNHS 2502 and BNHS 2450 (adult male), 
BNHS 2451 and BNHS 2503 (adult female), have same 
collection data as holotype on the tree trunk. 


Diagnosis: A medium-sized, robust Cnemaspis with 
maximum snout-vent length of 32.25 mm; dorsal scales 
heterogeneous consisting of granular small scales inter- 
mixed with few large feebly keeled scales; conical and 
spine-like tubercles absent on the flank; scales on neck 
not keeled; ventral part of neck feebly carinate; gular 
smooth; ventral scales of body smooth, imbricate, larger 
than dorsal; 26 midbody scales across the belly; dorsal 
scales of forelimb and hindlimb strongly keeled; ventral 
scales of both limbs smooth; scales on snout, canthus ros- 
tralis, and forehead granular, feebly keeled and those on 
interorbital and occipital smaller, granular; rostrum with 
partially dividing median groove, rostral in contact with 
first supralabial; nares separated from each other by two 
supranasals and a small internasal scale; nostrils not in 
contact with supralabial I; nasals bordered posteriorly by 
three post nasals; mental scale sub-triangular, longer than 
wider, posteriorly not pointed; two pairs of postmentals, 
primary postmentals separated by large median scales, 
primary postmentals larger than secondary, secondary 
postmentals in contact with first and second infralabial; 
supralabials 8—9; infralabials 7—8; three femoral pores 
on each side; 10—11 lamellae on digit IV of manus and 
11—12 on digit IV of pes; extremely small post-anal spur 
along each side; sub-caudal smooth, imbricate, median 
row weakly enlarged; small keeled pointed tubercles 
present with small, keeled scales on dorsal tail. 


Description of holotype: BNHS 2449 (adult male), in 
good condition with an entire tail (Fig. 24a, b). 31.06 
mm SVL; head short (HL/SVL = 0.27), slightly wide 
(HW/HL - 0.60), depressed (HD/HL - 0.34); snout short 
(E-S/HL = 0.43), longer than eye diameter (OD/E-S = 
0.27); scales on snout, canthus rostralis, forehead granu- 
lar, feebly keeled; interorbital, occipital smaller, granu- 
lar scales (Fig. 26a); eye small (OD/HL = 0.11), pupil 
round; supraciliary scales slightly enlarged; ear opening 
very small, higher than wide (EL/HL = 0.004); eye to 
ear distance greater than diameter of eyes (E-E/OD = 
2.64); rostrum broader than long, with a partially divid- 
ing median groove, rostral in contact with first supral- 
abial; nares separated from each other by two suprana- 
sals and a small internasal scale (Fig. 26a); nostrils not in 
contact with supralabial I; nasals bordered posteriorly by 
three post nasals (Fig. 26c); mental scale sub-triangular, 
longer than wide, posteriorly not pointed; two pairs of 
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postmentals, primary postmentals separated by large in- 
termediate scales, primary postmentals larger than sec- 
ondary, surrounded laterally by first infralabial, second- 
ary in contact with first and second infralabial (Fig. 26b); 
body relatively slender, not elongate (TRL/SVL = 0.42), 
without ventrolateral folds; supralabials to angle of jaw- 
eight right, eight left; infralabials- seven left, eight right 
(Fig. 26c); dorsal scales on trunk heterogeneous, granu- 
lar small scales intermixed with few large feebly keeled 
scales (Fig. 25a); scales on neck not keeled; scales on 
ventral part of neck feebly carinate; conical and spine- 
like tubercles absent on the flank (Fig. 25c); ventral 
scales smooth, imbricate, larger than dorsal (Fig. 25b); 
26 midbody scales across belly between lowest rows of 
dorsal scales; gular smooth; three femoral pores on each 
side (Fig. 26f); fore and hindlimbs relatively short, slen- 
der; forearm and tibia short (FL/SVL — 0.12; TBL/SVL 
— 0.13); dorsal scales on forelimb and hindlimb strongly 
keeled; ventral scales of both limbs smooth; lamellae 
7-9-11-10-9 right manus (Fig. 26d), 7-9—11-—11-11 
right pes (Fig. 26e); IV (2.58) > III (2.22) > II (2.04) > V 
(1.97) > I (1.72) (right manus); IV (3.30) > V (2.66) > III 
(2.65) > II (2.36) > I (1.61) (right pes), interdigital web- 
bing absent; tail longer than snout-vent length (TaL/ SVL 
— ].15), sub-cylindrical, ventrally swollen; extremely 
small post-anal spur along each side; sub-caudal smooth, 
imbricate, median row weakly enlarged (Fig. 24b); small 
keeled pointed tubercles present with small, keeled scales 
on dorsal tail (Fig. 24a). 


Color in life (Fig. 23): Dorsal part of body brown; dark- 
brown line present on canthal region connected with eye 
to nasal; chevron-like single mark on interorbital area; 
‘W’ mark on head; small black patch on the nuchal; five 
dark-brown markings posteriorly surrounded by light- 
yellow present on mid dorsal body; supraciliaries brown; 
pupil circular, black with surrounding being reddish- 
brown; supralabial brown with orange spots; ventral side 
of body including throat grey; brown with light-yellow 
stripes on both limbs and on fingers; ventral side of lower 
and upper arm grayish; light-yellowish spots scattered 
in upper flank; original part of tail grayish-brown with 
few irregular dark-brown patches; ventral surface of tail 
grayish. 


Color pattern in alcohol preservation (Fig. 24a, b): 
Dorsum body color became light brown; vertebral mark- 
ings became dark-brown; dorsal part of limbs and tail be- 
came light brown with dark patches; one light brown ra- 
diating line from posterior edge of eyes; venter of throat, 
body and tail unpatterned yellowish-brown. 


Etymology: The specific epithet is a patronym, honoring 
Mr. Anil Mahabal, retired scientist of Zoological Survey 
of India, Pune, Maharashtra, for his immense contribu- 
tion to Indian natural history. 
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Fig. 23. Holotype male (BNHS 2449) of Cnemaspis mahabali 
Sp. nov. in life. 


mi 
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Fig. 24. (a) Dorsal and (b) ventral view of the full body of 
Cnemaspis mahabali sp. nov. Holotype (BNHS 2449). 


Fig. 25. (a) Dorsal, (b) ventral, and (c) lateral view of the mid 
body of Cnemaspis mahabali sp. nov. Holotype (BNHS 2449). 


Fig. 26 (right). (a) Dorsal, (b) ventral, and (c) lateral view of 
the head, (d) ventral view of right manus, (e) ventral view of 
right pes, and (f) the lower body of Cnemaspis mahabali sp. 
nov. Holotype (BNHS 2449). 
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Fig. 27. Habitat of Cnemaspis mahabali sp. nov. 


Common name: Mahabal's Day Gecko 


Natural history: All specimens in the type series were 
collected at night on tree trunks and on branches. This 
species was not observed to be active in the day time 
during the study period. This species is widely distrib- 
uted in the western parts of Maharashtra, recorded from 
the coastal area to up on the hills of the Western Ghats 
below the elevation 600 m from the sea level. Type local- 
ity of this gecko is Bhira, near Tamhini, Pune district, 
Maharashtra, India (Fig. 27a, b), where all the specimens 
were collected. The types were found sympatrically with 
Hemidactylus sp., H. cf. maculates, Macropisthodon 
plumbicolor, Duttaphrynus melanostictus, Raorchestes 
ghatei, and Polypedates maculates. 


Distribution: This species is widely distributed in most 
parts of the coastal forest and hilly regions of western 
Maharashtra. In this study we have reported this species 
from Ratnagiri district, parts of Thane district, the hilly 
area of Raigad district, and Pune district. Live speci- 
mens were examined from Devrukh, Guhagar, Chiplun, 
Mulshi, Tail Baila, Patnus, Bhira, Phansad, Mangaon, 
Tambadi, and Uran in Maharashtra. Type specimens were 
collected from Bhira, near Tamhini (18.454N, 73.222E; 
558 m asl), Pune district, Maharashtra, India. See Fig. 2 
for the type locality of the species. 


Variation: Adult specimens range in size from 27—33 
mm (Table 4). All paratypes resemble the holotype and 
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all specimens are similar with each other in color and in 
external features. 


Remarks: Cnemaspis mahabali is distinguished from 
C. girii, C. flaviventralis, and C. ajijae by several mor- 
phological characters. C. mahabali can easily be distin- 
guished from C. girii and C. flaviventralis by lacking 
conical tubercles on the flanks; low count of midventrals 
19—22; scales on ventral part of neck carinate; and from 
C. ajijae by having few large weakly keeled scales on the 
dorsal body; carinate scales on ventral part of neck; two 
pairs of postmentals (Table 6). 


Comparison: Cnemaspis mahabali may be distin- 
guished from all other peninsular Indian congeners on 
the basis of the following differing or non-overlapping 
characters: dorsal scales on trunk heterogeneous (vs. dor- 
sal scales homogenous in C. adii, C. boiei, C. indraneil- 
dasii, C. indica, C. jerdonii, C. kolhapurensis, C. littora- 
lis, C. mysoriensis, C. nilagirica, C. sisparensis, and C. 
wynadensis), conical and spine-like tubercles absent on 
the flank (vs. spine-like tubercles present on flank in C. 
assamensis, C. indraneildasii, C. jerdonii, C. littoralis, 
C. monticola, C. mysoriensis, C. nilagirica, and C. tropi- 
dogaster, conical tubercles present on flanks in C. kotti- 
yoorensis and C. flaviventralis); males with three femoral 
pores on each side (vs. males with six femoral pores in 
C. heteropholis, five in C. indica, 5-15 in C. jerdonii, 
15-18 in C. littoralis, 7-8 in C. sisparensis, 4—6 in C. 
wynadensis, males with pre-anal as well as femoral pores 
in C. andersonii, C. australis, C. goaensis, C. gracilis, C. 
mysoriensis, C. otai, and C. yercaudensis; femoral pores 
absent whereas pre-anal pores present in C. beddomei, 
C. nairi, and C. ornata; pores absent in both sexes of 
C. assamensis and C. boiei, continuous series of 24—28 
pre-anal femoral pores in C. kolhapurensis); two pairs 
of postmentals (vs. three pairs of postmentals in C. aji- 
Jae sp. nov. and C. anaikattiensis); gulars scales smooth; 
scales on ventral part of neck feebly carinate (vs. gulars 
scales carinate in C. andersonii, scales on ventral part of 
neck smooth in C. kolhapurensis and C. flaviventralis 
differs from Cnemaspis amboliensis sp. nov. by conical 
and spine-like tubercles absent on flank; 26 midventrals; 
dorsal scales on forelimb and hindlimbs strongly keeled; 
three femoral pores (vs. conical and spine-like tubercles 
on flank; 19—22 midventrals; dorsal scales on forelimb 
and hindlimb tricarinate; males with three or four pre- 
anal pores and 3—4 femoral pores). 

This new species is similar in size and general appear- 
ance to Cnemaspis girii, C. ajijae, and C. limayei, but 
differs from these by having large feebly keeled scales 
on dorsal part of body; conical tubercles absent on flank; 
26 midventrals; scales on ventral part of neck feebly cari- 
nate; two pairs of postmentals; dorsal scales on forelimb 
and hindlimb strongly keeled; inner surface of forelimb 
and hindlimb smooth; three femoral pores on each side; 
pre-anal scales same as ventral scales of the body; small 
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Table 4. Mensural and meristic data for the type series of Cnemaspis mahabali sp. nov. Abbreviations as stated in Materials and 
Methods (£ — juvenile, ? — broken finger, - — pores not present). 


Measurement Holotype Paratypes 
(mm) BNHS 2449 BNHS 2450 BNHS 2502 BNHS 2451 BNHS 2503 
male male male female female £ 
(SVL) 31.06 30.72 27.93 32,25 18.11 
(TRL) 13.10 13.14 11.22 14.08 7.04 
(TrW) 6.83 6.15 6.33 8.49 2.95 
(TaL) 35.76 32.95 31.87 34.33 19.02 
(TaW) 2.80 2:78 2.51 3.02 0.87 
(HL) 8.63 7.70 Zu 8.02 md 
(HW) 5.24 2/33 4.88 5.68 3.02 
(HD) 297 3:32 3.16 3.49 1.86 
(FL) 3.95 4.92 3.92 4.92 2.03 
(TBL) 4.31 547 4.17 5,61 2.94 
(E-N) 2.93 2.97 2.99 3.16 1.68 
(E-S) 3.74 3.80 3.67 4.07 235 
(E-E) 2.12 2.80 2.48 2.84 1.48 
(EL) 0.04 0.05 0.04 0.05 0.02 
(IN) 0.82 0.92 0.82 0.97 0.59 
(OD) 1.03 1.09 1.03 1.20 0.87 
(IO) 3.61 3.48 3.09 3.34 2.04 
HL/SVL 0.27 0.25 027 0.24 0.30 
HW/SVL 0.16 0.17 0.17 0.17 0.16 
HW/HL 0.60 0.69 0.63 0.70 0.54 
E-S/HL 0.43 0.49 0.48 0.50 0.42 
HD/HL 0.34 0.43 0.40 0.43 0.33 
E-S/HW 0.71 0.71 0.75 0.71 0.77 
OD/E-S 0.27 0.28 0.28 0.29 0.37 
OD/HL 0.11 0.14 0.13 0.14 0.15 
EL/HL 0.004 0.006 0.005 0.006 0.003 
E-E/OD 2.64 2.56 2.40 2.36 1.70 
TRL/SVL 0.42 0.42 0.40 0.43 0.38 
FL/SVL 0.12 0.16 0.14 0.15 0.11 
TBL/SVL 0.13 0.18 0.14 0.17 0.16 
TaL/SVL 1.15 1.07 1.14 1.06 1.05 
MVS 26 26 26 26 26 
SupraL 8/8 9/9 9/9 9/9 8/8 
InfraL 8/7 7/7 8/8 8/7 7/7 
FPores 3 on each side 3 on each side 3 on each side - - 
MLam R 7-9-11-10-9 8-9-10-10-9 8-8-11-11-9 8-9-10-10-9 7-8-11-10-9 
PLam R 7-9-11-11-11 7-9-11-11-11 8-9-11-11-11 7-9-11-11-10 7-9-11-11-11 
MLamL 8-8-10-11-9 8-9-10-10-9 8-8-10-11-9 8-9-11-11-9 ?-8-10-10-8 
PLam L 7-9-11-11-11 7-9-11-11-11 8-9-11-11-10 7-9-11-12-10 2 
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Fig. 28. Map showing distribution of Cnemaspis goaensis, in the parts of south Maharashtra, Goa and Karnataka, India. Localities 


indicated by blue circles. 


keeled pointed tubercles present on dorsal tail (vs. large 
smooth scales on dorsal aspect; conical tubercles pres- 
ent; part of neck smooth; inner surface of forelimb and 
hindlimb keeled; large pointed tubercles present on the 
dorsal tail in C. girii; dorsal granular, keeled scales in- 
termixed with large keeled depressed scales; part of neck 
smooth; 29—30 midventrals; three pairs of postmentals in 
C. ajijae sp. nov.; dorsal scales feebly keeled; intermixed 
with large keeled depressed scales; part of neck smooth; 
pre-anal scales large than ventral; males with 4—5 femo- 
ral pores on each side in C. /imayei (Table 6). 


Discussion 


In their important work on South Asian Cnemaspis, Man- 
amendra-Arachchi et al. (2007) reported 34 species from 
peninsular India and Sri Lanka, based on their explora- 
tion and discovery of many species in Sri Lanka. They 
also predicted that the number of species was likely to in- 
crease substantially, especially with further explorations 
in the Western Ghats. However, in the last few years only 
five species, C. kolhapurensis, C. girii, C. kottiyooren- 
sis, C. adii, and C. flaviventralis, have been described 
from the Western Ghats, and only a single species from 
Sri Lanka, C. kandambyi (Uetz and Hošek 2017). This 
is likely due to the slow pace at which systematic sur- 
veys are being carried out, and the intensive investment 
of time and money needed for accurate taxonomic work 
in such a small-bodied and cryptic taxon. The discovery 
of four new species in the current study is therefore not 
surprising. 

Our taxonomic sampling for genetic analysis is still 
incomplete. Nevertheless, we show that all the proposed 
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species are morphologically distinct from their Indian 
congeners and genetically distinct from geographically 
proximate species. Two of our species, C. mahabali and 
C. limayei, are closely related and form a clade with C. 
girii. However, the three species can be separated based 
on the presence or absence of canonical tubercles on 
flanks, number of midventral scales, and the number of 
lamellae under digit IV of the pes. Genetically, these spe- 
cies are separated by at least 2.8% uncorrected genetic 
distance from each other. 

Intraspecific genetic distances of 1.5% were observed 
among the specimens of C. ajijae collected from Panch- 
gani and parts of Mahabaleshwar Satara, Maharashtra. 
This suggests potential cryptic diversity within C. ajijae. 
Nevertheless, the specimens from these localities were 
morphologically similar. Additionally, Srinivasulu et al. 
(2014) provide a point locality for C. indraneildasii de- 
scribed by Bauer (2002) from Mahabaleshwar, attribut- 
ing the record to Smith (1935). They, however, do not 
provide rationale for this record. Although C. ajijae from 
Mahabaleshwar can be confused with C. indraneildasii, 
they can easily be distinguished from one another by the 
following morphological characters: spine-like tubercles 
absent on flank (vs. present) and dorsal scales on trunk 
heterogeneous (vs. homogenous). 

With description of four new species of Cnemaspis, 
the total number of species within this genus from India 
is elevated to 33. The description of several new species 
from the Western Ghats suggests that our understanding 
of species richness within this genus is still limited, and 
that undescribed diversity likely still remains. Several 
species of this genus are assessed as either Near Threat- 
ened or Data Deficient by the IUCN (Srinivasulu et al. 
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Table 6. Comparative account according to the original description of the genus Cnemaspis from the northern Western Ghats 


and geographically close species from southern Western Ghats (? — data not available, - — pores not present), Abbreviations: see 
Materials and Methods. 
Species and locality Sptub PaPores  FPores MVS SupraL SVL Lamp IVth 
Cnemaspis limayei sp. nov. absent - 5 26-27 7—9 31 mm 10-12 
(Sindhudurg, Maharashtra) 
Cnemaspis ajijae sp. nov. absent - 3—4 29-30 7—8 37 mm 11-13 
(Satara, Maharashtra) 
Cnemaspis amboliensis sp. nov. present 3-4 3-4 19-22 7-8 32 mm 10-11 
(Sindhudurg, Maharashtra) 
Cnemaspis mahabali sp. nov. absent - 3 20 8-9 32.25 mm 11-12 
(Pune, Maharashtra) 
Cnemaspis kolhapurensis absent 24-28 - 20-23 6 40 mm 10-12 
(Kolhapur, Maharashtra) 
Cnemaspis girii absent - 4 26-28 7-8 35 mm 17-20 
(Satara, Maharashtra) 
Cnemaspis goaensis present 3 2-4 18—22 8 28.03 mm 16 
(Goa) 
Cnemaspis adii absent 2 2 22-26 8-9 35 mm 20-22 
(Ballari, Karnataka) 
Cnemaspis heteropholis absent - 6 20-22 9—8 45.01 mm ? 
(Uttara Kannada, Karnataka) 
Cnemaspis flaviventralis absent - 3 28—29 7-9 36.04 mm 10-12 


(Sindhudurg, Maharashtra) 


2014). Thus, additional taxonomic and natural history 
investigations are needed to determine the true richness, 
species limits, and conservation status of South Asian 
Cnemaspis. While one of our new species, C. amboli- 
ensis, appears to be common and widespread and is thus 
likely not of great conservation concern, the other three 


are known from very small geographic areas and did not 
appear to have abundant populations. Thus, they may be 
imperiled by IUCN criteria. 

Based on the morphological divergence described 
here for the northern Western Ghats species, a compara- 
tive account for those and the geographically proximate 


Key to the species of Cnemaspis in northern Western Ghats 


1) Cnemaspis goaensis 

Dorsal scales on body heterogeneous; gulars weakly carinate; pre-anal and femoral pores present in males; subcaudals slightly enlarged and 
smooth (Sharma RC 1976; Manamendra-Arachchi et al. 2007). 

2) Cnemaspis kolhapurensis 

Dorsal scales homogenous, small and feebly keeled; no spine-like tubercles on flanks; a continuous series of 24—28 precloacal-femoral 
pores (Giri et al. 2009). 

3) Cnemaspis girii 

Dorsal scales heterogeneous; large scales on the dorsal part of body smooth; keeled conical tubercles on flank; males with four femoral 
pores (Mirza et al. 2014). 

4) Cnemaspis flaviventralis 

Dorsal scales heterogeneous; large keeled conical tubercles on flanks; three pairs of postmentals; without a series of enlarged median sub- 
caudal scales; males with three femoral pores (Sayyed et al. 2016). 

5) Cnemaspis limayei sp. nov. 

Dorsal scales on body heterogeneous; conical and spine-like tubercles absent on flank, almost homogeneous; pre-anal scales large than 
ventral; males with four- five femoral pores; sub-caudals not enlarged. 

6) Cnemaspis ajijae sp. nov. 

Dorsal scales on body heterogeneous; granular keeled scales intermixed with large keeled depressed scales; conical and spine-like tubercles 
absent on flank; three pairs of postmentals; males with three or four femoral pores. 

7) Cnemaspis amboliensis sp. nov. 

Dorsal scales on body heterogeneous; granular, conical and spine-like tubercles on flank; scales on snout feebly keeled; dorsal scales of the 
forelimb and hindlimb tricarinate; three or four pre-anal pores and three to four femoral pores on each side of the thigh. 

8) Cnemaspis mahabali sp. nov. 

Dorsal scales on body heterogeneous; conical and spine-like tubercles absent on the flank; scales on ventral part of neck feebly carinate; 
dorsal scales of the forelimb and hindlimb strongly keeled; three femoral pores on each side. 
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Table 7. GenBank accession numbers for the DNA-sequence dataset. 
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Species 

Cnemaspis mahabali sp. nov 
Cnemaspis mahabali sp. nov 
Cnemaspis mahabali sp. nov 
Cnemaspis amboliensis sp. nov 
Cnemaspis amboliensis sp. nov 
Cnemaspis amboliensis sp. nov 


Cnemaspis amboliensis sp. nov 


Cnemaspis ajijae sp. nov 
Cnemaspis ajijae sp. nov 
Cnemaspis ajijae sp. nov 
Cnemaspis ajijae sp. nov 
Cnemaspis ajijae sp. nov 
Cnemaspis ajijae sp. nov 
Cnemaspis limayei sp. nov 
Cnemaspis limayei sp. nov 
Cnemaspis yercaudensis 
Cnemaspis yercaudensis 
Cnemaspis otai 
Cnemaspis otai 
Cnemaspis gracilis 
Cnemaspis gracilis 
Cnemaspis indica 
Cnemaspis indica 
Cnemaspis littoralis 
Cnemaspis littoralis 
Cnemaspis kottiyoorensis 
Cnemaspis wynadensis 
Cnemaspis indraneildasii 
Cnemaspis indraneildasii 
Cnemaspis indraneildasii 
Cnemaspis indraneildasii 
Cnemaspis goaensis 
Cnemaspis goaensis 
Cnemaspis goaensis 
Cnemaspis goaensis 
Cnemaspis goaensis 
Cnemaspis goaensis 
Cnemaspis goaensis 
Cnemaspis goaensis 
Cnemaspis flaviventralis 
Cnemaspis flaviventralis 
Cnemaspis girii 
Cnemaspis girii 
Cnemaspis kolhapurensis 
Cnemaspis kolhapurensis 
Cnemaspis heteropholis 
Cnemaspis adii 
Cnemaspis adii 
Cnemaspis goaensis 


Cnemaspis goaensis 
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Locality 

Pune, Maharashtra 

Pune, Maharashtra 

Pune, Maharashtra 
Sindhudurg, Maharashtra 
Sindhudurg, Maharashtra 
Sindhudurg, Maharashtra 
Sindhudurg, Maharashtra 
Satara, Maharashtra 
Satara, Maharashtra 
Satara, Maharashtra 
Satara, Maharashtra 


Satara, Maharashtra 


Satara, Maharashtra 
Sindhudurg, Maharashtra 
Sindhudurg, Maharashtra 
Salem, Tamil Nadu 

Salem, Tamil Nadu 
Vellore, Tamil Nadu 
Vellore, Tamil Nadu 
Palakkad, Kerala 
Palakkad, Kerala 

Nilgiris, Tamil Nadu. 
Nilgiris, Tamil Nadu. 
Kozhikode, Kerala 
Kozhikode, Kerala 
Kannur, Kerala 

Wayanad, Kerala 

Uttara Kannada, Karnataka 
Uttara Kannada, Karnataka 
Uttara Kannada, Karnataka 
Uttara Kannada, Karnataka 
Kolhapur, Maharashtra 
Kolhapur, Maharashtra 
Kolhapur, Maharashtra 
Kolhapur, Maharashtra 
Shimoga, Karnataka 
Shimoga, Karnataka 
Shimoga, Karnataka 
Shimoga, Karnataka 
Sindhudurg, Maharashtra 
Sindhudurg, Maharashtra 
Satara, Maharashtra 
Satara, Maharashtra 
Sindhudurg, Maharashtra 
Sindhudurg, Maharashtra 
Shimoga, Karnataka 
Ballari, Karnataka 

Ballari, Karnataka 

Goa 

Goa 
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B 

BNHS 2502 
BNHS 2503 
BNHS 2458 
BNHS 2505 
BNHS 2507 
BNHS 2508 


ZSI WRC R/1055 
ZSI WRC R/1056 
ZSI WRC R/1057 
ZSI WRC R/1058 
ZSI WRC R/1059 
ZSI WRC R/1060 
ZSI WRC R/1052 
ZSI WRC R/1053 
BNHS 2509 
BNHS 2510 
BNHS 2511 
BNHS 2512 
BNHS 2513 
BNHS 2514 
BNHS 2515 
BNHS 2516 
BNHS 2517 
BNHS 2518 
BNHS 2519 
BNHS 2520 
BNHS 2460 
BNHS 2461 
BNHS 2462 
BNHS 2463 
CnKh 33 

ChKh 34 

CnKo 48 

CnKo 49 

CnInAr 1 

CnInAr 2 

CnInA 1 

CnInA 2 

ZSI WRC R/1042 
ZSI WRC R/1043 
BNHS 2445 
BNHS 2446 
BNHS 2447 
BNHS 2448 
B 
B 
B 


NHS 2466 
NHS 2464 
NHS 2465 
ZSI WRC R/1044 
ZSI WRC R/1045 
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16S 
MH174353 
MH174352 
MH174354 
MH174358 
MH174355 
MH174357 
MH174356 
KX753650 
KX753651 
KX753652 
KX753653 
KX753648 
KX753649 
KX753646 
KX753647 
MH174359 
MH174360 
MH174361 
MH174362 
MH174369 
MH174370 
MH174365 
MH174366 
MH174367 
MH174368 
MH174363 
MH174364 
KX753656 
KX753657 
KX753658 
KX753659 
MH174375 
MH174376 
MH174377 
MH174378 
MH174371 
MH174372 
MH174373 
MH174374 
KX269819 
KX269820 
KX269823 
KX269824 
KX269821 
KX269822 
KX753660 
KX753654 
KX753655 
KX269825 
KX269826 
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species from the southern Western Ghats is provided 
(Table 6). Furthermore, we provide a key to the northern 
Western Ghats species as follows: 


Appendix 


Cnemaspis goaensis: Holotype (male) ZSI-K 22110, 
ZSI-K 22213-22216 (four paratypes); “ca. 3 km S. of 
Forest Rest House, Canacona (Poinguinim), Goa." Also, 
two specimens of Cnemaspis goaensis, ZSI R/1044 and 
ZSI R/1045, were collected outside the protected area 
near the type locality of the species, for examination and 
used for genetic analysis. 


Cnemaspis goaensis: CnKh 33, ChKh 34, CnKo 48, and 
CnKo 49 collected from the human habitation at Kolha- 
pur, district Maharashtra, for examination and used for 
genetic analysis. 


Cnemaspis indraneildasii: BNHS 2460 and BNHS 2461 
collected from Gund and specimens BNHS 2462 and 
BNHS 2463 from Dandeli, Karnataka. CnInAr land Cnl- 
nAr 2 collected from Agumbe road, specimens CnInA 1 
and CnInA 2 collected near Agumbe, Shimoga district, 
Karnataka. Collected for examination and used for ge- 
netic analysis. 


Cnemaspis adii: BNHS 2464 and BNHS 2465 collected 
from the Hampi, Karnataka type locality of the species, 
for examination and used for genetic analysis. 


Cnemaspis yercaudensis: BNHS 2509 and BNHS 2510 
collected from the Yercaud town, Tamil Nadu, for exami- 
nation and used for genetic analysis. 


Cnemaspis otai: BNHS 2511 and BNHS 2512 collected 
from the Vellore fort, Tamil Nadu, for examination and 
used for genetic analysis. 


Cnemaspis gracilis: Voucher specimen (male) BNHS 
1182; Goa. Also, two specimens of Cnemaspis gracilis, 
BNHS 2513 and BNHS 2514, collected from the Palak- 
kad, Kerala, for examination and used for genetic analy- 
SiS. 


Cnemaspis indica: Voucher specimens BNHS 1252-10 
(male) and BNHS 1252-1 (female); Nilgiris, Tamil Nadu. 
Also, two specimens of Cnemaspis indica, BNHS 2515 
and BNHS 2516, collected from Ooty, Tamil Nadu, for 
examination and used for genetic analysis. 


Cnemaspis girii: Holotype (male) BNHS 2299; Kaas 
plateau, Satara district, Maharashtra; paratypes BNHS 
2081 (male) and BNHS 2078 (female); other details 
same as holotype. Also, two specimens of Cnemaspis 
girii, BNHS 2445 and BNHS 2446, collected from the 
type locality of the species for examination and used for 
genetic analysis. 


Cnemaspis flaviventralis: Holotype (male) BNHS 2442, 
Paratypes (male) BNHS 2443, ZSI-WRC R/1039, ZSI- 
WRC R/1042, (female) BNHS 2444, ZSI-WRC R/1040, 
ZSI-WRC R/1041, ZSI-WRC R/1043, examined and 
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(male) ZSI-WRCR/1042, (female) ZSI-WRCR/1043 
used for genetic analysis. All specimens were collected 
from Amboli Sindhudurg district, Maharashtra. 


Cnemaspis littoralis: Voucher specimen (male) BNHS 
1150; Nilambur, Malabar. Also, two specimens of Cne- 
maspis littoralis, BNHS 2517 and BNHS 2518, collected 
from the Kozhikode, Kerala, for examination and used 
for genetic analysis. 


Cnemaspis kolhapurensis: Holotype (male) BNHS 
1855; Dajipur, Kolhapur district, Maharashtra. Also, two 
specimens of Cnemaspis kolhapurensis, BNHS 2447 and 
BNHS 2448, collected from Amboli, Sindhudurg district, 
Maharashtra, for examination and used for genetic analy- 
SiS. 


Cnemaspis heteropholis: BNHS 2466 collected from 
the Shimoga, Karnataka, for examination and used for 
genetic analysis. 


Cnemaspis kottiyoorensis: BNHS 2519, collected from 
the Kannur, Kerala, for examination and used for genetic 
analysis. 


Cnemaspis wynadensis: Voucher specimen BNHS 1042 
(male) and BNHS 1043 (male); Mannarghat, Palghat, 
Kerala. Also, one specimen of Cnemaspis wynadensis, 
BNHS 2520, collected from the Vythiri, Kerala, for ex- 
amination and used for genetic analysis. 


The specimens used for new species described in this 
paper: 
Cnemaspis limayei sp. nov.: ZSI WRC R/1052 and ZSI 


WRC R/1053, collected from the Sindhudurg district, 
Maharashtra, used for genetic analysis. 


Cnemaspis ajijae sp. nov.: ZSI WRC R/1055, ZSI WRC 
R/1056, ZSI WRC R/1057, ZSI WRC R/1058, ZSI WRC 
R/1059, and ZSI WRC R/1060, collected from the Sa- 
tara, Maharashtra, used for genetic analysis. 


Cnemaspis amboliensis sp. nov.: BNHS 2458, BNHS 
2505, BNHS 2507, and BNHS 2508, collected from 
Sindhudurg, Maharashtra, used for genetic analysis. 


Cnemaspis mahabali sp. nov.: BNHS 2451, BNHS 
2502, and BNHS 2503, collected from Pune, Maharash- 
tra, used for genetic analysis. 


The source of morphological comparison data for C. adii 
was taken from Srinivasulu et al. (2015); for C. australis, 
C. monticola, C. nilagirica, C. beddomei, C. boiei, C. or- 
nata, C. andersonii, C. jerdonii, C. wicksii, C. goaensis, 
and C. sisparensis from Manamendra-Arachchi et al. 
(2007); for C. indraneildasii from Bauer (2002); for 
C. heteropholis from Bauer (2002) and Ganesh et al. 
(2011); for C. otai and C. yercaudensis from Das and 
Bauer (2000); for C. anaikattiensis from Mukherjee et al. 
(2005); for C. mysoriensis from Giri et al. (2009); for C. 
kottiyoorensis from Cyriac and Umesh (2014); for C. as- 
samensis from Das and Sengupta (2000); for C. nairi and 
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C. tropidogaster from Inger, Marx, and Koshy (1984); 
for C. kolhapurensis from Giri et al. (2009); and for C. 
girii from Mirza et al (2014). 
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